INTRODUCTION
The industrial use of carbon disulfide since the middle of the last century has afforded ample time for the recognition of its potentially toxic tissue effects. The first such documented investigation of this substance came from Paris in 1856 (2) . A recent review (1) records the subsequent progress in a most complete manner.
Albeit, the changes induced are relatively widespread in the body, there is little available data concerning its effects upon the skin, a n organ of frequent initial exposure. Superficial blisters appearing upon the hands of some of the workers in the v.iscose-rayon industry, who were subjected to the dropping of carbon disulfide directly onto the unprotected skin, have been reported (4).
Because commercial usage has expanded within recent years (3, 8) accompanied by increased skin exposure, further study may elucidate the effects of carbon disulfide when in contact with the integument; such is the aim of this investigation.
MATERIALS AND METHODS
Forty adult Swiss mice were each injected subcutaneously with 0.1 cc of chemically pure carbon disulfide in the mid-scapular region. These injections were repeated at intervals of 48 hours three injections (0.3 cc total amount) had been administered to each animal. The mice were sacrificed at 3 days, 7 days, 2 weeks, 3 weeks, 4 weeks, and;mon~hly up to 6 months. The injection sites were examined grossly. Tissue .blocks were selected from appropriate skin areas for histologic study, sectioned at 3 p , stained with hematoxylin and eosin, and examined with the light microscope.
RESULTS
Small ulcerated areas appeared at the injection site in most of the animals by the third day after the terminal injection. These ulcers increased in size until, by the third week, measurements appro xi mat in^ 8 x 14 mm were not uncommon. The gray-pink ulcer floor was cwered by a thin layer of necrotic debris. The margins were initially thin, but after 4 to 8 weeks they were elevated and firm. The lesions in older mice penetrated deeply into the dermis. microscopic ally^ in earlier lesions (up to 3 weeks), neutrophils had infiltrhted the epidermis around the ulcer crater and extended downward to the upper layer of the dermis. The floor of the crater was initially covered by a thin layer of necrotic material; later by keratin. After the third week, dormal invasion from the ulcer margin by hyperplastic epidermal cell masses was observed ( Fig. 1) . Some of these cell masses con-tained plugs of keratin, giving them resemblance to epidermal pearls. During the first 4 weeks, the borders of these hyperplastic areas were sharply outlined. They appeared to be surrounded by a limiting membrane, around which was a n inflammatory exudate consisting of a mixture of neutrophits, in varying stages of degeneration, lymphocytes, plasma cells, and macrophages. The few visible mitotic figures appeared essentially normal, although there was some epithelial dysplasia. After 4 weeks, the shape of these epidermal masses was distorted. They penetrated deeper into the dermis, often extending below the level of the sebaceous glands (Fig. 2 ). The limiting membrane had sometimes disappeared, and the epithelial cells blended into the surrounding dermis ( Fig. 3) , accompanied by lymphocytes and fibroblasts. Cellular dysplasia was now more marked; mitotic figures retained a ndrmal configuration.
DISCUSSION
The response of the skin to carbon disulfide seems to pursu? a pattern of inf~ammation, cellular proliferation, and possible de-differentiation. This latter was alluded to in an earlier study (5) . There seems to be little doubt that carbon disulfide has the capability of induci~g skin injury. These lesions are compatible with pseudoepitheliomatous hyperplasia (PEH) (6) . In some of the older ones, the invasiveness of the hyperplastic masses of epithelium and the apparent loss of limiting membrane renders this di~tinc~ion d i~i c u~t or impossible.
The earlier lesion (4 weeks) with epidermal proliferation extending into the dermis, but still restricted by a limiting membrane, regular mitotic figures,and accompa~ying inflammation bears close resemblance to PEH (6). Older lesions often bear a histologic resemblance to squamous cell carcinoma. The presence of inflammatory cells around the hyperplastic epithelial masses is associated with PEH. Invasion of the surrounding area by the h~e~~a s t i c epithelial cells would indicate malignant transformation (10). This observation was made in only a few lesions, 4 to 6 months of age. The alteration in cell character around the epidermal pegs is not always easy to perceive; thus, even in advanced stages, accurate diagnosis may not always be possible (7) . Aclassificationof PEH has been proposed (59) which distinguish~d three grades of PEH: Grade I includes epidermal proliferation superficially into the dermis with intact basement membranes; Grade Ii shows more active acanthosis and less definite basement m e~b r a n e s ; Grade I l l shows marked irregularity of epithelial proliferation, disruption of the basement membrane, and an embryonal character of the epidermal cells.
Most of the data coliected in the early weeks of this i n v e s~i g a t~o~ would place the majority of the observed skin changes into Grade II of this scheme. However, in three of the eight animals which lived to the termination of the axperirnent, lesions compatible with those of Grade 111 were observed.
Oi major import is the relationship of carbon disulfide to careinogenesis. The most frequently observed expedmentnt skin lesion is PEH. This probably represents i i response to the chronic irritation induced by this chemical, formation has taken place in lesions of Grade 111. Indeed, it was reported (9) that in advanced human skin lesions it may be impossible to make this distinc~ion with accuracy. These investigators believed that if the epidermal invasion has reached the level of the sweat glands, it is, indeed, a malignant lesion. Their findings lead them to conclude that PEH of Grade Ill is, in reality, squamous cell carcinoma. It has been established that PEH is capable of undergoing malignant transformation and may even metastasize (5). These changes appear at the margins of the ulcerated areas.
Carbon disulfide has the capability, when injected into the skin, of inducing severe epidermal injury. This injury i s r e f l e c t e d b y t h e a p p e a r a n c e of pseudoepitheliomatous hyperplasia. In advanced cases, some of these areas of proliferation assume a malignant appearance. From this data, it may be postulated that the chronic irritation induced by carbon disulfide leads to pseudoepitheliomatous proliferation with the potential for transformation into squamous cell carcinoma. but it is difficult to state positively that malignant trans- 88~1959-1963, 1927 .
S U~M A~Y 2
Carbon disulfide, injected subcutaneously into mice, initiates an inflammatory response that eventuates in marked pseudoepitheliomatous hyperplasia of the epidermal layer with "pearl" formation extending to the dermis. The observed histological changes closely resemble those appearing in the human skin as acomplication of cutaneous blastomycosis. In some animals, sacrificed at the termination of the experiment (6 months), hyperplastic epithelial cells had penetrated the limiting membranes which surround the "pearls" to invade the surrounding tissues, suggesting transformation into squamous cell carcinoma. 
